Two Atlantic Forests and two Cerrado areas in Brazil were sampled for non-flying small mammal fauna. In each biome one area with altered and another with almost unaltered vegetation (national parks), were chosen to investigate these fauna. Species richness of Atlantic Forest and Cerrado was comparable in the conserved as well as in the altered areas. Data suggested that species could be divided into different ecological categories according to distribution, use of altered and/or relatively unaltered vegetation and habitat specificity. Within these ecological categories some species are appropriate indicators for monitoring environmental quality and degradation. Useful guidelines for wildlife management planning, including selecting areas for conservation units and their better boundary delimitation can ensue.
INTRODUCTION
The distribution of mammals, especially endangered species, has been used to justify the establishment of new conservation units. In Brazil, primates have received most of the attention. Several Brazilian conservation units, e.g. Poço das Antas Biological Reserve (Rio de Janeiro State, Golden Lion-tamarin), Una Biological Reserve (Bahia State, Gold and Black Lion-tamarin), Sauim Castanheiras Ecological Reserve (Amazonas State, Pied Bare-Face tamarin) have been established to protect the endangered primate species. The conservation of biological diversity may not be accomplished if the reserves are always based on hierarchically selected flagship mammal species, although this approach will be difficult to change.
Recent works revealed the great diversity and endemicity of the small mammal fauna suggesting that this group can be used in environmental studies. The endemicity of small mammals is documented not only for the Atlantic Forest (Voss, 1993; Hershkovitz, 1998; Weksler et al., 1999) but also for the Cerrado biome (Gomes, 1991; Hershkovitz, 1990 Hershkovitz, , 1993 Hershkovitz, , 1994 Palma & Yates, 1998; Bonvicino et al., , 1999 and the Cerrado and Caatinga biomes (Moojen et al., 1997; . The controversy regarding the taxonomy of Brazilian small mammals and the following difficulty for a correct identification of the species have been commented in conservation studies (Marinho-Filho et al., 1994) . Fortunately, due to the increase in multidisciplinary works, using geographic, ecological, morphologic and genetic data (Carleton & Musser, 1989; Voss, 1993; Musser et al., 1998) a more detailed description of taxa with comparisons among similar species is ensuing.
The aim of this work was to investigate the small non-flying mammals in Atlantic Forest and Cerrado localities in order to compare the altered and conserved areas. Based on these results we comment on the use of these species as tools for monitoring conservation units and as indicators of biodiversity. Tables  1 and 2 for details). Sherman and Tomahawk traps were spaced at approximately every 10 meters to form linear ground transects. The bait was a mixture of bacon, peanut butter, oatmeal and banana and, for the Tomahawk traps, the bait was spread on a manioc slices.
MATERIAL AND METHODS

Sampling
In PNC the sampled areas varied between 970 and 2700 m altitude. The vegetation sampled included: mountain field (MF, humid or dry grassland), humid mountain forest (HM, evergreen trees in permanent stream valleys), mountain scrub (MS, small trees with twisted trunks), primary (PF) and secondary forest (SF) both humid evergreen forest, vestigial forest (AP, small wood lots and isolated trees of sub mountain or lowland forest resulting from anthropic interventions). Although these physiognomies are nowadays protected, some of them are still going through a process of recuperation. In PNCV sampled areas varied between 650 and 1500 m of altitude. The vegetation sampled included "campo úmido" (CU, wet grasslands), "vereda" (VE, wet grasslands with buriti palm), "cerrado sensu stricto" (CE, open canopy wooded savannah), "campo cerrado" (CC, scarce wooded savannah), "cerrado rupestre" (CR, open wooded savannah with rocky outcrops), gallery forest (GF) and hillside forest (HF).
In TZ sampled areas varied from 390 to 500 m. The vegetation included gallery Forest (GF), semi deciduous forest (SD), "cerrado sensu stricto" (CE), "vereda" (VE) and sugar cane plantation (AP). All of these vegetation types are altered, except VE. In PD sampled areas were ca. 400 m in altitude and included secondary Atlantic forest (SF, in different stages of degradation), very disturbed vegetation (CA, very altered early growth forest vegetation), planted pasture (AP), eucalyptus plantation with native undergrowth (EU). Table 1 shows the distribution of traps-nights among the sampled areas, and Table 2 shows the number of traps-nights in each vegetation types. Whenever possible, all rodent specimens were karyotyped. Chromosome preparations were obtained from bone marrow cultured for two hours in RPMI 1640 with 20% foetal calf serum, ethidium bromide (5 µg/ml) and colchicine (10 -6 M). Diversity was calculated using a Shannon index (Zar, 1996) .
Species identification
We followed Wilson & Reeder (1993) for species identification except for the following groups. For Oryzomys species we have followed the taxonomic criterion of Musser et al. (1998) except for O. lamia herein considered valid species . For Oxymycterus species we have followed Oliveira (1998) . For Akodon and Brucepattersonius species we have followed Hershkovitz (1998 For Oligoryzomys species we have followed . For Philander species we have followed Patton & da Silva (1997) . For Nectomys species we have followed Bonvicino (1994) . For Monodelphis species we have followed Gomes (1991) and for Proechimys species we have followed Moojen (1948) .
RESULTS
A sample of 887 specimens (50 species) was collected in the Atlantic Forest and/or Cerrado (see Table 1 ). The diploid number of each rodent species is shown in Table 1 . Similar species richness but different species compositions were found between the parks and between the altered areas. The Cerrado biome presented a higher diversity in conserved areas (H' = 2.63 in PNCV against H' = 2.44 in PNC) and also in altered areas (H' = 2.16 in TZ against H' = 2.04 in PD).
According to the geographic distribution (widespread or restricted), frequency (common or rare), abundance, use of habitat (specialist or generalist) and presence in conserved and/or altered vegetation, species from both biomes were placed in different groups and sub-groups. 
I. Widespread species occurring in conserved and
DISCUSSION
Similar species richness but different species compositions were found in the conserved areas of the Atlantic Forest and Cerrado. These results were also found in respect to altered areas. However, the Cerrado biome presented diversity higher than the Atlantic Forest in conserved areas (H' = 2.63 and 2.44 respectively). Higher diversity in the Cerrado was also found when comparing the altered areas (H' = 2.16 and 2.04 respectively). These results differ from the present consensus of a more diverse fauna in Atlantic Forest, suggesting that these biomes are similar in respect to the species richness, despite being slighty different in respect to diversity.
The different ecological categories attributed to the set of small mammal fauna studied suggest the potential use of these taxa as indicators of environmental quality. Some species can be considered ubiquitous (Group I) because they can be found in a wide geographical region and have the capacity to exploit altered vegetation and urban areas. These species have no value as indicators of the state of habitat alteration. Although some species restricted to anthropic habitats (e.g. Rattus rattus) could be useful as indicators of habitat degradation, they might also occur in conserved areas, as an example, Rattus rattus occurs in the PETAR semi-natural landscape (S. Lindbergh, personal observation). Other ubiquitous species despite having restricted habitat use (the semiaquatic species of Group Ib) also occur in conserved, altered and peri-domicile areas. The ubiquitous species that are not abundant or are rare (Group Ic and Id) but also occur in conserved and altered vegetation cannot be used as indicators. Species of Group I are not good indicators of conservation status but can be important for the evaluation of alpha and beta diversity.
Species with restricted distribution were in Group II. The rare species found in unaltered vegetation (Group IIa) are good indicators of environmental quality, despite being rare. They can be helpful in conservation unit management planning and for the determination of suitable boundaries. Abundant species with restricted habitat use (Group IIb) are easier to capture and are valuable tools to access environmental quality as well as how it changes.
The Cerrado small mammal species inhabitants of non-specific gallery forest (Group 1a) due to their plasticity are not useful as indicators. At the Cerrado of Central Brazil in the end of dry seasons, species that normally are found in open vegetation formation can also be found in gallery forests (Bonvicino et al., 1997) . On the other hand, the species inhabitants of preserved gallery forest of substantial size (Group 1b, see are good indicators of the state of degradation of the vegetation. Today, due to high rates of natural habitat destruction, these species are difficult to collect. Extensive gallery forests are characteristic of Cerrado forest formations in lower altitudes and are the first to be cleared. The vulnerability of these specialised species habitats deserve special attention. Open savannah physiognomy inhabitants (Group 4) are adapted to degraded wood formations when part of their habitat is still present, and are of limited use as environmental indicators. In the Atlantic Forest the differences among vegetation types are not so clear as in the Cerrado biome. However at high altitude the differentiation is greater and each vegetation type has its associated fauna. This specific vegetation inhabitants of the Atlantic Forest (Group 5) have restricted distribution and can be found only at high altitudes but are abundant in conserved vegetation, serving as good indicators of the state of conservation.
To have a general idea of the state of conservation of an area a group of species should be used instead of a single one. Alone, each species of Group Ia has limited value as indicator, however a sample containing only species of this group indicates a disturbed area, whereas Group Ia species together with Group II indicates another situation. The use of a group of species can furnish more detailed ideas about the tenuous variation found in the different habitats that compose the sampled area. This is more evident in the Cerrado vegetation where more than 30 physiognomies were described (Eiten, 1994) , but it also applies to the Atlantic Forest where different vegetation types are also present, although with less differentiation. Collecting rodents and marsupials can furnish considerable data in a short time, which among mammals can only be compared with data from bats collection and other colonial species. But, unlike bats and other colonial species, the impact of collecting on these populations is, in most of the cases, negligible. And again unlike bats, rodents and marsupials are not highly mobile showing a higher endemicity as well as a higher variance in species turnover. These characteristics make rodents and marsupials one of the fittest indicators for environmental impact evaluation and monitoring.
The endemicity of species is a good tool to determine protected areas. In the Cerrado of Central Brazil species can be endemic with a restricted distribution like M. umbristriata (Gomes, 1991) , O. lamia , Oryzomys sp. (subflavus group, Bonvicino et al., 1999) , G. cf. flavidens, Oligoryzomys sp.1 and Oligoryzomys sp.2, all of these species are under protection in at least one conservation area. Endemic Brazilian Cerrado small rodents with restricted distribution are being found with increasing regularity: Juscelinomys candango (Brasília, DF; Moojen, 1965) , Microakodontomys transitorus (Parque Nacional de Brasília, DF; Hershkovitz, 1993) , Thalpomys cerradensis (Brasília, Federal District; Baliza, Goiás State and Jaborandi, Bahia State), Oryzomys sp. (subflavus group; Bonvicino et al., 1999) . Other rodent species are restricted to the Brazilian Cerrado and Caatinga biomes like Oligoryzomys stramineus, Wiedomys pyrrhorhinos, Kerodon rupestris and Kerodon acrobata. These findings contradict the view of Cerrado fauna as a composition of Atlantic and Amazonian forest faunas (Fonseca & Redford, 1984) . Despite containing elements of Amazonian fauna in the North and elements of Atlantic Forest in the South of the Cerrado biome, it also has an endemic fauna of open biomes (e.g. Cerrado and Caatinga), and a fauna restricted to the Cerrado biome. Among the Atlantic Forest species studied P. gratiosus, D. collinus, T. nigrita, A. serrensis, A. mystax, O. caparaoe, O. hispidus, and B. griserufescens are endemic and, again all of them are under protection in at least one conservation area. The rich presence of endemic species in this biome has never been questioned (Voss, 1993) .
In both biomes endemic species were captured only in the conservation units; certainly a clear illustration of the conservation unit value for the biodiversity preservation and maintenance, as well as the potential of these animals to be environmental indicators. They can serve both to identify areas of high biodiversity interest and, through their distribution, to set coherent boundaries for the present or future conservation units.
